Waste management is one of the most challenging problems. This study investigates the influence of household attributes on waste minimisation behaviour in Shah Alam City, Malaysia. Through a household survey, 300 respondents were randomly chosen. Findings from the study revealed that respondents behaviour has statistically significant associations with 4 socio-demographic, namely gender [F (298) 
Introduction
The growth of an inadequate infrastructure, rapid developments in technology, world's population, increasing urbanisation are factors influence solid waste generation (SWG). Municipal waste management (MWM) is one of the most challenging problems and present a serious challenge to local authorities and planners in developing countries caused by the generated of large waste quantities. In Malaysia, the total quantity of municipal solid waste generated will increase from 19,100 tons of waste per day in 2005 to 30,000 tons per day by 2020, if the annual rate population growth of 2.5 per cent. Furthermore, this rate is expected to increase significantly as the Malaysian economy grows in 2020; as such the Malaysian government needs to spend more towards achieving sustainable solid waste minimisation. Solid waste minimisation as an approach to solid waste management (SWM) helps in the separation of wastes from the source. Government's efforts to improve SWM and the involvement of households towards achieving a sustainable SWM is one major way of achieving a sustainable SWM, especially on 3Rs concept. In these issues, the stakeholders are working together to manage the SWM system properly. The main factors include the country's lack of an efficient institutional framework, the lack of regulation, such as policies and strategies to promote the 3Rs, and the lack of infrastructure to encourage the use of recycling. Influence households socio-demographic on behaviour factors in solid waste minimisation are believed to achieving sustainable SWM on 3Rs concept. A study by Rousta (2008) noted that there is a need for such a system to be implemented within a society, training be given to show people how to separate their wastes, selection of the best technology for the treatment of wastes, and the control of environmental impact of waste. However, achieving this requires a complicated system. Given the above background, this study aims to identify ways to improve solid waste minimisation to help in the achievement of sustainable development or "A Better Quality of Life". The objectives of the study (i) to examine the influence of households socio-demographic characteristics on behaviour factors in solid waste minimisation; (ii) to examine those factors hindering effective solid waste minimisation of households behaviour in neighbourhood area. Although government has been making various efforts to improve MSW, the involvement of households towards achieving a sustainable SWM system could be said to be low in Malaysia. If this can be achieved successfully, it can save fuel and money and reduce environmental degradation.
Solid Waste Management System
SWM is defined as the control of waste generation, storage, collection, transfer and transport, processing and disposal consistent with the best practice taking into consideration public health, financial, legal and environmental implications. Solid waste minimisation is the process of reducing the amount in waste streams. The importance concept of waste minimisation is through 3Rs (Franchetti, 2009) and treatment (Schall, 1992) . Solid waste minimisation hierarchy incorporates the concept of reducing solid waste in stream. The process involves six steps ranked according to environmental impact. Reducing, which offers the best outcomes from 3Rs concept for the environment and the top of the priority order, followed by treatment concept (composting and incineration) and disposal. Treatment concept, which is in turn better than disposal to landfill. Figure 1 shown that the reduction is the most preferred option while the landfill is seen as the least favored option. Sources: Compiled from Franchetti, (2009) ; Schall, (1992) Waste reduction is first in the hierarchy of SWM and is a difficult alternative compared to recycling. In the housing area, households must reduce the amount of municipal solid waste being produced. They need to imbibe such attitude like bringing their own bags to shopping, using the tool replenishment of buying new containers and others that can reduce the waste from waste stream (Worrell & Vesilind, 2012) . Reuse items means that materials are still useful and have utility or value for more than one purpose instead of throwing them away. Households can reuse or give them to others who need it, rather than throw away in waste stream (Worrell & Vesilind, 2012) . Recycling is the process of separating out the waste materials that are useable for recycling so that they can be collected separately from the rest of the solid waste. The recycling materials are glass, plastic, paper, cardboard, and others that are used for the manufacture of new products (Worrell & Vesilind, 2012) . Treatment is the last option for reducing solid waste from waste stream. Composting is one of the treatment concepts for reduction technique that can divert large volumes. Composting only focuses on food and home waste. Incineration can be defined as a process of controlled combustion for burning solid waste. In this process, carbon, hydrogen and other elements in the waste are combined with oxygen in the combustion air which generates heat.
Socio-demographic Characteristics and Psychological Factors
In previous studies Ebreo and Vining (2001) ; Mutangga and Haron (2012) asserted the existence of related values within the sociodemographic characteristics and psychological factors (knowledge and behaviour) that affect participation in waste minimisation. The purpose is to understand and to focus on the categories of household based on the socio-demographic factors that can encourage environmentally responsible behaviour in the residential sector. Knowledge about the impact of waste recycling on the environment has a positive relationship to recycling practice/attitude and behaviour (Makmattayan, 2003) . Generally, the more knowledge about waste minimisation and its impact on the natural world, the more likely it is that a household will practise it (Schultz et al., 1995) . Oskamp et al., (1991) noted that behaviour may also be reduced because of lack knowledge about waste minimisation and environmental issues. People who show greater knowledge and concerns about the recycling and environment have higher levels of participation in waste minimisation (De, 1989; Vining and Ebreo, 1990; Gamba and Oskamp, 1994; Diamantoplous et al., 2003; Seunghae and Paik, 2011) . Makmattayan (2003) ; Schultz et al., (1995) ; Ajzen (1991) Socio-demographic and psychological factors have been found to play a significant part in shaping solid waste minimisation. This study focuses on the psychological factors of behaviours regarding solid waste minimisation. Solid waste minimisation as an approach to SWM helps in the separation of wastes from the source.
Factors Influencing of Household Solid Waste Management System
The study has identified several factors that influence the use of a household SWM system. Indeed, six factors are frequently cited which influence the use of household SWM systems in either developed or developing countries, as illustrated in Figure 3 . Sources: N.E Haji Ali, 2017) According to Thorneloe et al. (2002) , SWM systems produce 4% of all anthropogenic GHG emissions and landfills contribute 90% of the largest anthropogenic GHG emissions. In addition to GHG emissions, the resulting leachate can also lead to polluted water and can have serious ramifications for all living creatures, including humans, and for the ecosystem (McMichael, 2000) . Knowledge and public awareness are important factors to ensure that people know the objectives, strengths, and weaknesses of the strategy. The success of solid waste minimisation is influenced by people's attitudes and patterns of waste handling. Households will be involved in waste recycling when they have the knowledge about the importance and impact of such practices. If there is a lack of knowledge about solid waste minimisation among households, then they cannot be considered to have any responsibility for recycling (Goldon and Yang, 1995; Ezeah et al., 2009) . If there is a lack of available financing for the promotion of waste minimisation, households may have little or no awareness of the existing problems of waste (Gordon and Yang, 1995) . The lack of legislation on SWM systems has also been cited as being partially responsible for the undefined roles of agencies in the waste sector as well for as the lack of coordination among them (Joseph, 2006) . The legislative and policy framework in solid waste management system is weak and lacks clear strategies for action (Ezeah and Robert, 2012) . However, the law can promote or prevent any SWM policies. However, with four years to go before the target date of 2020, how is this goal of 22% waste minimisation feasible in Malaysia? Therefore, a comprehensive study needs to be carried out the influence of households socio-demographic characteristics on behaviour factors in solid waste minimisation; and to examine those factors hindering effective solid waste minimisation of households behaviour in neighbourhood area is important, as it would help policy makers, the government, local authorities, and urban planners to facilitate the design of environmental policies, strategies, and programs in the future. 
Methodology
To achieve the objective of examining socio-demographic characteristics that influence household waste minimisation in residential areas, this survey had to be conducted among all three types of housing (low cost, medium cost, high cost). The household survey was conducted in section 7, Shah Alam city, Selangor, Malaysia. Stratified sample technique was used in selection of respondents that participated in the survey. The questionnaires were administered personally to ensure a speedy and sizable response to the questions and to offer explanations to the households on some of the concepts used in the questionnaire even though the structuring, phrasing, and working of the questionnaires were made as simple as possible to take into account that recycling is almost a new concept to many households. The questionnaire was distributed to a sample of 500 households, but not all cooperated. The researcher aimed to obtain a minimum of 300 responses and finally succeeded. To achieve the first objectives, the questionnaire comprises of two sections. Section A contains the demographic information of respondents while section B focused on questions relating to behavior towards waste minimisation. The questions in section B were measured on three-point Likert scale ranging from 1 = Never, 2 = Sometimes, 3 = Always. While the second objectives, add of Section C contains the action, opinion and recommendations of respondents on solid waste minimisation. The questionnaire was designed in both English language and Bahasa language in order to give those respondents who may not understand English language the opportunity to participate. Data was analysed using the SPSS version 20. Analysis of one-way ANOVA was conducted to determine whether or not differences exist in groups means of some selected household attributes with espect to the items used to capture behavior on waste minimisation.
Analysis & Findings
The analysis focuses on the inter-relationships between the socio-demographic characteristics and the respondents behavior on solid waste minimisation. Out of the two demographic variables analysed using t-tests, significant differences can be seen to exist between males and females in relation to several of the specific environmental behaviours described above. Value of (F = 7.328, p = 0.00) were recorded, which is less than the p-value threshold of 0.05. In comparison with men, which recorded a value of (1.8802), females recorded a higher a value of (1.9424); therefore, women show a significantly greater behaviour towards solid waste minimisation (see Table 1 ). It is also revealed that female respondents demonstrated stronger behaviours than male respondents in terms of separation for solid waste minimisation. For instance, Murad and Siwar (2007) reported that women had stronger behaviours and attitudes than men towards solid waste minimisation. Nonetheless, these findings contradict the study conducted by Tonglet et al., (2004) . The study found that the age of the respondents had no significant effect on practice regarding household waste management. Value of (F = 2.106, p= 0.08) were recorded, which is more than the p-value threshold of 0.05. This is contrary to the study by Van Liere and Dunlap (1980) , who stated that it is easier for younger people to be involved with activities related to solid waste minimisation. The results in Figure 3 show significant differences between level of behaviour on solid waste minimisation and race categories, with value of (F = 3.217, p = 0.04) being recorded, which is less than the p-value threshold of 0.05. The test shows that Indians recorded (2.0167) the highest level of participation. The Chinese were next (1.9444) and the Malays showed the least (1.8593). Source: N.E Haji Ali, 2017) This section considers the respondents behaviour on solid waste minimisation based on their marital status. The study found a high level of significance (F = 3.510, p = 0.03) between marital status and behaviour towards solid waste minimisation. The outcome showed that the married respondents (1.9488) tended to perform better than the single respondents (not maried) (1.7965) on solid waste minimisation (see Figure 4) , and married households undertook higher levels of green/recycling behavior than those who were single. This aligns with the findings of Medina et al. (2006) and Tonglet et al. (2004) . The study also found that there was no significant relationship between occupation and behaviour towards solid waste minimisation, with value of (F = 0.991, p = 0.43) being recorded, which is more than the p-value threshold of 0.05. Each mean value is nearly equal to each type of occupations values: professional (1.9213), semi-professional (1.9825), labourer (1.8750), self-employed (1.9141), homemaker (1.9487), not working (1.8333) and others (1.7752). This finding is in contrast to the study conducted by Tsai (2008) , who found that retirees showed more initiative to reduce the quantity of solid waste than did others. The result shows no significant relationship between educational level and behaviour towards solid waste minimisation. Value of (F = 2.184, p = 0.09) were recorded, which is more than the p-value threshold of 0.05. No significant difference among the mean value for the groups, with value recorded as follows: postgraduate (2.0580), school graduate (1.9510), certificate and diploma (1.9454), and degree (1.8491). This finding supported the findings of research by Makmattayan (2003) , Seunghae and Paik (2011) , Murad and Siwar (2007) . However, findings from Barr et al. (2003) showed that there is a significant relationship, which is relatively homogeneous. The better educated tend to demonstrate more behaviours regarding solid waste minimisation. However, despite a better understanding of the issues, households still do not participate in solid waste minimisation. In this regard, there was no relationship between household monthly income and behaviour towards solid waste minimisation, with a value of (F = 1.947, p = 0.12) being recorded, which is more than the p-value threshold of 0.05. This negative outcome shows that there is no relationship between household monthly income and participation in solid waste minimisation. This finding is contrary to Makmattayan (2003) , who asserted that differences in income could create different levels of attitude and behaviour in that people who are earning more are more likely to recycle than people who are earning less (Tsai, 2008; Ohakwe et al., 2011) .
The study found that there is no significant difference between categories of housing and behaviour regarding solid waste minimisation, with value of (F = 2.139, p = 0.12) being recorded, which is more than the p-value threshold of 0.05. The results, which seem to indicate that all categories of housing share similar knowledge on the subject matter. The results include high cost (1.9600), medium cost (1.9267) and low cost (1.8367) housing. In the case of home ownership and behaviour, the study found a relationship between home ownership and behaviour regarding solid waste minimisation with output value of (F = 7.568, p = 0.00) being recorded, which is less than the p-value threshold of 0.05. Home ownership recorded (1.9959), thereby indicating that home owners demonstrate solid waste minimisation behaviour than do rental households, who recorded (1.8010) (see Table 2 ). This is similar to previous studies that homeowners show greater behaviour regarding solid waste minimisation than do rental households (Tonglet et al., 2004; Nixon and Saphores, 2009; and Medina et al., 2006) . Ali, 2017) The analysis also revealed that the difference between the mean for the females is (μ=1.9424) and the mean for the males is (μ=1.8802) gave a value of 0.0622. In this case showed that the females had more behavioural tendencies on solid waste minimisation than the males. The mean result for home ownership is (μ=1.9959) is higher than the mean for tenants (μ=1.8010) by 0.1949 and so indicates that homeowners have more behavioural consciousness about solid waste minimisation. Furthermore, while examining the variable of marital status, it was found that the mean for the married households is (μ = 1.9488) was greater than the mean for the single households (μ=1.7965), by 0.1523, which indicates that such households have more behavioural tendencies to practise solid waste minimisation than single households. The study also found that the mean for the Indian households (μ=2.0167) indicated that they tended to have more behavioural consciousness than the mean for the Chinese is (μ=1.9444) and the mean for Malay households (μ=1.8593) households on solid waste minimisation (refer Figure 6) . To achieve this objective, it is crucial to assist the relevant parties to increase the level of participation or to engage with the public on solid waste minimisation. What are the policy implications of these significant differences? How relevant policy maker when designing policy instruments to achieve the research objectives number one in this study? Ebreo and Vining (2001) explained that relevant socio-demographic characteristics can influence behaviour regarding solid waste minimisation among households, and they can also be a significant determinant in the environment related to solid waste minimisation. The socio-demographic significant differences in behaviour suggest that campaigns/programs to raise awareness of how to participate in recycling should be concentrated on the Malays and the Chinese, on rental households, and on male and unmarried persons.
Why respondents did practice solid waste minimisation? Does the local authority assist in improving solid waste minimisation? Results from Table 3 shown that about 42% of the respondents agreed that the local authority has been creating awareness on waste minimisation among households in the neighbourhood area, though 30% stated otherwise, and 28 % of respondents do not know whether the local authority have done something or not. What this implies is that most households were either unaware of the waste minimisation activities of the local authority or do not believe they are doing much in terms of promoting, carrying, providing towards waste minimisation. Table 4 shown that more than half (64%) of the respondents stated that the facilities provided in neighbourhood area for waste minimisation by the local authority was inadequate, while only a handful (36%) stated it was adequate. When further asked, what the facilities or services were lacking in their neighbourhood area, they maintained that the facilities like recycle bins have spoilt and since that time it has not been replaced (54%). The respondents also need a schedule for collection and the strategic location places of collection points in the neighbourhood so that community will have access to the recycling bins provided. Ali, 2017) Results in Table 5 shown that 47% of the respondents stated that lack of promoting awareness from local authority has hindered waste recycling or waste minimisation. A total of 34% maintained that lack of recycling facilities is one of the major factors impeding on waste minimisation. Other factors given by the respondents are vandalism of waste minimisation facilities, cost, political will of government, and non-location of collection points at strategic places were identified as factors hindering towards waste minimisation in case study. When further asked on what should be done by local authority to improve on waste recycling or waste minimisation, they stressed the need for corporation by all stakeholders involved in every stages especially in management of solid waste minimisation. Other suggestions, they want the creation of separation points for organic and in-organic wastes especially on each houses. Ali, 2017) When asked, what needs to be done either individually or government to improve waste minimisation? The results shown that 44% of the respondents suggested more enlightenment or promotion campaign by the local authority on waste minimisation and the campaign must focus on each types of housing. This shown that the respondents ready or willing to participate in solid waste minimisation, assisted by the government. Other factors given 28% respondents, needs the creation or provide of more recycle bins. In addition, a total of 9% suggested the adoption a schedule for waste collection and 8% advocated the need for separation of the organic wastes before the waste contractor collect to their final disposal. Other suggestion includes: cooperation of various stakeholders involved in waste management and taking a cue from other countries that have successfully implemented waste minimisation. Ali, 2017) This finding also brings new insights to policy makers in facilitating the design of environmental policies, strategies, and programs with the objective of increasing behaviour towards solid waste minimisation. As discussed earlier, it is necessary to understand how the socio-demographic characteristics influence the behaviour of households regarding solid waste minimisation to enable policy, strategy, and program makers to take decisions about the target groups (specific groups) as well as where and when to implement a policy.
Conclusion
Waste minimisation as an approach to solid waste management helps in the separation of wastes from the source. Government have initiated various programmes on solid waste minimisation such as, Street, drainage and building Act 1974, Solid waste and public cleansing Act 2007. However, the success of these programmes to a certain level lies on the corporation of households. To this end, households are expected to key in to such initiatives by government towards sustainable waste management. This study looks at the households behavior towards waste minimisation in Shah Alam city, Selangor. Findings show that the behaviour of households in the study area on waste minimization is above average, which suggests that they are aware of the concept of waste minimisation. However, the results also revealed four significant differences within the socio-demographic characteristics with respect to behaviour regarding solid waste minimisation. These significant difference found in the analysis include gender (p=0.00), race (p=0.04), marital status (p=0.03), and home ownership (p=0.00), with p-values less than the 0.05 threshold. Understanding and changing behaviours is complex, and economics (including behavioural economics) and social research can contribute to developing policies that take into account this complexity and so achieve successful changes in behaviours. For a developing country like Malaysia, the involvement of households in its solid waste management programme is necessary in order to achieve the desired results. In this regard, the local authorities and other stakeholders should embark on massive enlightenment campaign to sensitive the citizens on the need to engage in waste minimisation. Recommendations for improving the situation focus on behavioural change by households. These changes will enable households to improve their attitude and behavior and traditions towards recycling. The solid waste minimisation can be increased through various strategies; i) Public education to enhance environmental awareness; ii) Promotion of waste minimisation (4Rs) at the source of generation; iii) Separation of Waste at the Source of Generation. This will bring new insights to policy makers in facilitating the design of environmental policies, strategies, and programs with the objective of changing individual behaviour towards solid waste minimisation. Socio-demographic variables may be important factors that make it possible to target policy instruments at specific groups. However, targeting measures may entail important administrative costs that need to be taken into account by policy makers. This is more significant than targeting policies to demonstrate good behaviour towards solid waste minimisation.
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